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VEHICLE TRAVEL MONITORING AND
PAYMENT SYSTEMS AND METHODS

BACKGROUND OF THE INVENTION

Currently, various government agencies collect taxes
through the sale of fuel, such as gasoline. The federal
government may tax fuel by a certain amount (such as 24.4
cents per gallon), and a state where the fuel 1s sold may tax
an additional amount. The amount taxed by different states
may vary significantly: as high as 64.5 cents per gallon in
California, and as low as 18.4 cents per gallon in Alaska.

The more a vehicle 1s driven, the more fuel the vehicle
will consume. Greater fuel consumption leads to more fuel
needing to be purchased. With greater fuel purchases, the
greater the taxes paid to the taxing government agencies.
Therefore, the more a vehicle 1s driven, the greater the fuel
taxes that will be paid to a state (or other taxing agency)
through purchase of fuel. States may rely on these taxes to
fund at least a portion of their transportation budgets,
including road and bridge building and maintenance, snow
removal, etc. However, such a taxing arrangement may only
successiully link fuel taxes paid for an amount of road usage
if: 1) the tuel purchased 1s taxed, and 2) the fuel 1s taxed by
the jurisdiction where the vehicle will travel.

While 1n the past 1t may have been typical that fuel was
purchased for vehicles from an entity such as a gas station
(that collects fuel taxes), the future may vyield vehicles that
are Tueled using alternative sources. For example, vehicles
are now under development that rely solely on electrical
power—no gasoline being necessary. It may be possible for
such electric cars to be “fueled” from a typical electrical
source, such as a household electrical outlet. Using an
clectrical source to power vehicles may provide significant
advantages 1 emissions and operator convenience (e.g.,
“fueling”™ at home); however such fueling arrangements may
disrupt federal, state, and local fuel taxing structures. If tuel
1s not purchased from an entity that collects fuel taxes,
tederal, state, and local revenue borne from fuel taxes may
wither. Further, 1t may not be practical for taxing jurisdic-
tions to attempt to determine the amount of electricity used
to “fuel” a vehicle separately from electricity used to power
other devices.

Whether electric vehicles become common or not, it may
be possible to evade jurisdictions’ fuel taxes by purchasing,
tuel 1 a different jurisdiction. If fuel taxes are lower 1n a
nearby state, a vehicle operator may travel from his current
state to the nearby state to purchase fuel, without regard to
where the vehicle’s travel will occur. For example, a person
driving 1n northern California (64.5 cent per gallon fuel tax)
may drive a short distance to southern Oregon (43.4 cents
per gallon fuel tax) to purchase tuel, despite the person’s
majority of driving occurring 1n Califorma. Such an arrange-
ment, deprives Californmia of fuel taxes despite the person
traveling California’s roads, and awards the fuel taxes to a
state whose roads will be largely unused by the person.

The described mvention may serve to remedy these and
other problems.

BRIEF SUMMARY OF THE INVENTION

The invention provides for various ways to tax vehicles’
operators for travel within a jurisdiction through methods
other than fuel taxes. The mvention allows for a vehicle
operator to fund a prepaid stored value account before travel
or for the vehicle operator to post-pay for travel after
receiving a bill. As the operator’s vehicle travels through a
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2

jurisdiction, the vehicle’s travel 1s monitored. The vehicle
may transmit travel information to a central computer sys-
tem. Based upon the various taxing schedules of jurisdic-
tions, the stored value account of the vehicle’s operator may
be debited or the vehicle’s operator may be billed for an
amount due to each jurisdiction for travel.

In some embodiments of the invention, a method for
collecting and allocating road use fees 1s described. The
method may include receiving, at a payment computer
system, Tunds from a party, wherein the party 1s responsible
for operation of a vehicle. The method may include receiv-
ing, at the payment computer system, a stored value account
identifier from the party. The method may also include
allocating, by the payment computer system, at least a
portion of the received funds to the stored value account
linked to the stored value account identifier. The method
may further include receiving, at the payment computer
system, data indicating where the vehicle has traveled. The
method may include determining, by the payment computer
system, a jurisdiction where road use fees are due based on
where the vehicle has traveled. The method may further
include calculating, by the payment computer system, fees
due to the jurisdiction based on the jurisdiction’s road use
fee schedule. The method may include deducting, by the
payment computer system, at least the fee due for road use
from the stored value account. Also, the method may include
transferring, by the payment computer system, the fee to the
jurisdiction.

In some embodiments of the invention, a method of road
tax collection 1s described. The method may include pro-
viding, a payment computer system, wherein the payment
computer system 1s comprised of a computer-readable stor-
age device and a processor. The method may also include
receiving, at the payment computer system, a {irst set of data
indicating that a vehicle has traveled 1n a first jurisdiction.
The method may further include receiving, at the payment
computer system, a second set of data indicating that the
vehicle has traveled 1 a second jurisdiction. The method
may 1nclude calculating, by the payment computer system,
at least partially based on a first fee schedule of the first
jurisdiction, road tax fees due to the first jurisdiction for the
vehicle’s travel. The method may include calculating, by the
payment computer system, at least partially based on a
second fee schedule of the second jurisdiction, road tax fees
due to the second junisdiction for the vehicle’s travel,
wherein the first fee schedule and the second fee schedule
are different. The method may also include notifying, by the
payment computer system, a party that road tax fees are due
for the vehicle’s travel in the first jurisdiction and the second
jurisdiction. The method may include receiving, at the
payment computer system, a road tax fee payment from the
party for the road tax fees due to the first and second
jurisdictions. The method may further include distributing,
by the payment computer system, a first portion of the road
tax fee payment to the first jurisdiction. The method may
also iclude distributing, by the payment computer system,
a second portion of the road tax fee payment to the second
jurisdiction.

The invention may include a computer-readable storage
medium having a computer-readable program embodied
therein for directing operation of a host computer including
a communication system, a processor, and a storage device,
wherein the computer-readable program comprises nstruc-
tions for operating the host computer to process road tax fee
collection transactions. The 1nstructions may include receiv-
ing a first set of global navigation satellite data indicating
that a vehicle has traveled 1n a first jurisdiction. The nstruc-
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tions may include receiving a second set of global naviga-
tion satellite data indicating that the vehicle has traveled in
a second jurisdiction. The mstructions may include calcu-
lating, at least partially based on the first set of global
navigation satellite data and a first fee schedule of the first
jurisdiction, road tax fees due to the first jurisdiction for the
vehicle’s travel. The instructions may also mclude calculat-
ing, at least partially based on the second set of global
navigation satellite data and a second fee schedule of the
second jurisdiction, road tax fees due to the second juris-
diction for the vehicle’s travel, wherein the first fee schedule
and the second fee schedule are different. The instructions
may also mclude notifying a party that road tax fees are due
tor the vehicle’s travel 1n the first jurisdiction. The struc-
tions may further include notitying a party that road tax fees
are due for the vehicle’s travel in the second jurisdiction.
The method may also include receiving a road tax fee
payment from the party for the road tax fees due to the first
and second jurisdictions. The instructions also may include
distributing a first portion of the road tax fee payment to the
first jurisdiction. Further, the mstructions may include dis-
tributing a second portion of the road tax fee payment to the
second jurisdiction.

BRIEF DESCRIPTION OF THE DRAWINGS

A further understanding of the nature and advantages of
the present invention may be realized by reference to the
following drawings. In the appended figures, similar com-
ponents or features may have the same reference label.

FI1G. 1 1s a simplified block diagram of a vehicle usage tax
collection system.

FIG. 2 1s a smmplified embodiment of a jurisdiction
payment schedule.

FIG. 3 1s a swim diagram of an embodiment of a method
for pre-payment of usage taxes.

FIG. 4 1s a swim diagram of an embodiment of a method
for post-payment ol usage taxes.

FIG. 5§ 1s a swim diagram of another embodiment of a
method for post-payment of usage taxes.

FIG. 6 1s a simplified block diagram of a computer system
that may serve as a payment system.

DETAILED DESCRIPTION OF TH.
INVENTION

(L]

Currently, fuel taxes may be used to fund a state or other
jurisdiction’s transportation budget. Such taxes may be used
to repair and replace roads, conduct snow removal, conduct
traflic enforcement, etc. A state (or other jurisdiction) may
wish to modify 1ts collection of fuel taxes 1n order to account
for an increasing number of vehicle that do not use fuel
obtained through traditional entities (e.g., gas stations) or for
vehicle operators who purchase fuel 1n jurisdictions other
than where their vehicles predominantly travel.

As opposed to collecting taxes at a point-of-sale through
tuel purchases, locations of a vehicle’s use may be moni-
tored, with taxes being directly tied to where the vehicle has
traveled. Such a tax may be referred to as a “usage tax.” For
example, a vehicle may be monitored to determine when 1t
moves from one jurisdiction to another such as by using
radio frequency identification tags or cameras. Also, a
vehicle may periodically transmit 1ts location. Such a
vehicle may be equipped with a global navigation satellite
system device, such as a global positioning system device
(other systems involving cellular communications, RFIDs,
etc may also be possible). A payment system responsible for
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4

collecting and paying taxes to the various jurisdictions
where travel has occurred may receive and process infor-
mation regarding a vehicle’s travels.

Such a payment system may be flexible. It may allow for
pre-payment of usage taxes. For example, a vehicle operator
may deposit money into a stored value account linked to the
operator and/or the vehicle. The stored value account may be
held by the entity maintaining the payment system. Periodi-
cally, amounts of money may be withdrawn from this
account by the payment system 1n order to pay a jurisdiction
for travel occurring within its limits. The payment system
may also allow for post-payment. Such a post-payment
scheme may involve one or more jurisdictions reporting to
the payment system an amount of money due to the juris-
diction. The payment system may then bill the vehicle’s
operator. The vehicle’s operator, who may be the vehicle’s
driver, owner, and/or a corporate entity, may remit payment
to the payment system. The payment system may divide the
payment into various fractions, with portions of the payment
being remitted to different jurisdictions. Alternatively, the
payment may be remitted through various agent locations.
At an agent location, the vehicle’s operator may make a
payment 1n person through a payment method such as cash.
For example, payment system may be maintained by an
entity such as WESTERN UNION, with afhiliates and/or
storefronts of WESTERN UNION serving as the agent
locations.

Such systems and methods may allow for flexibility and
ellicient collection of taxes for the precise amount of road
use within a jurisdiction. By monitoring a vehicle’s move-
ment within a jurisdiction, the vehicle’s operator may be
charged for the tax linked to an amount of distance the
vehicle has traveled within the jurisdiction, an amount of
time the vehicle has spent within the jurisdiction, and/or
specific locations or roadways that the vehicle used within
the jurisdiction that requires payment of usage taxes. Fur-
ther, the use of such systems and methods allows for the
vehicle to be taxed regardless of what type of fuel the
vehicle uses.

FIG. 1 illustrates a simplified block diagram of a vehicle
usage tax collection system 100. Such a vehicle usage tax
collection system 100 may collect usage tax information for
many vehicles and/or operators. To maintain simplicity, only
one vehicle, vehicle 140, 1s represented 1n FIG. 1. Vehicle
140 may contain various subsystems such as a wireless
transmitter 145, a GPS device 150, a processor 155, input
device 160, an RFID device 165, and/or a onboard diagnos-
tic system 170. RFID device 165 may be used to identify the
vehicle 140. The GPS device 150 may be used to determine

the location of the vehicle 140 and to broadcast and/or
compile data on where the vehicle 1s located and/or where
the vehicle 140 has traveled. While FIG. 1 illustrates a GPS
system device 150, as those with skill 1 the art waill
recognize any form of global navigation satellite system
may be used to locate the vehicle 140. The vehicle 140 may
also include input device 160. Such an input device 160 may
allow for the driver to i1dentily who he 1s. This may be
important, for example, when multiple drivers use the same
vehicle. Allowing a drniver to mput who 1s operating the
vehicle may allow drivers to pay usage fees associated with
only travel they have performed, rather than travel that has
been performed with the vehicle. A wireless transmitter 1435
may allow for various mformation to be transmitted to and
from vehicle 140. Vehicle 140 may transmit 1ts location
periodically, such as every hour of operation or aiter a
predetermined distance. Wireless transmitter 1435 may also
allow a request for vehicle information to be received at the
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vehicle 140. Interfacing with a vehicle’s onboard diagnostic
system 170 may allow various information to be gathered on
vehicle 140, such as information concerning how far vehicle
140 has traveled over a period of time. Also, a processor 155
may be present to control and/or access any of these noted
vehicle subsystems, or any other vehicle subsystems.

One or more of the subsystems onboard vehicle 140, such
as wireless transmitter 145 and/or RFID device 165, may
communicate with other systems via network 135. The
network 135 may be a wireless network, such as a cellular
telephone network or may be a network constructed espe-
cially to gather usage tax data. Network 135 may be capable
of reading RFID devices installed in vehicles, such as
vehicle 140. Network 135 may communicate with the pay-
ment computer system 105 and/or a jurisdiction computer
system 107. The network 135 may route data between the
jurisdiction computer system 107 and vehicle 140 and/or
may route information between payment computer system
105 and vehicle 140.

While only one jurisdiction computer system 107 1s
illustrated, multiple jurisdiction computer systems may be
present. For example, there may be computer systems rep-
resenting various states, counties, and/or other municipali-
ties for which usage taxes are collected. The jurisdiction
computer system 107 may receive information from vehicle
140 periodically. This periodic information may identily
where the vehicle 1s currently traveling or has previously
traveled. In some embodiments, the jurisdiction computer
system 107 may periodically contact vehicle 140 to deter-
mine 1ts location. In another set of embodiments, vehicle
140 may not transmuit 1ts actual location, but rather transmit
how much travel has occurred in the jurisdiction associated
with jurisdiction computer system 107 within a period of
time.

In some embodiments, payment computer system 105
may communicate via network 135 with vehicle 140. Again
here, information may be transmitted between the vehicle
140 and the payment computer system 105. Periodically, the
vehicle 140 may transmit location information to payment
computer system 1035. Such information may be in the form
of the vehicle’s actual location (e.g., GPS coordinates), or
information on how much distance has been traveled 1n a
jurisdiction, or within a time period. As opposed to infor-
mation on how much distance as been traveled, the vehicle
may transmit information on how much time has been spent
in a particular jurisdiction, what roads have been used 1n the
jurisdiction, and/or at what time those roads were used. In
some embodiments, the vehicle 140 will store such travel
information about the vehicle’s travel on a computer-read-
able storage device information on the vehicles travel. Such
stored information may be transmitted periodically or when
queried by the payment computer system 103.

Payment computer system 105 may be maintained by a
financial entity that interacts with various jurisdictions and
collects payments from various vehicle operators. The pay-
ment computer system 105 may also monitor where
vehicles, such as vehicle 140, are operated. Payment com-
puter system 105 may be a single computer or server and/or
may be a combination of multiple computers and servers.
Payment computer system 105 may interact with jurisdiction
computer system 107 to receive travel information on
vehicles or may receive such travel information directly
from vehicles.

Payment computer system 105 may be able to interact
with stored value accounts, such as stored value account
125. Payment computer system 105 may be able to deposit
money 1nto stored value account 125 and/or withdraw
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money Irom stored value account 125. While only one
stored value account 1s illustrated, payment computer sys-
tem 105 may be able to iteract with multiple stored value
accounts. Payment computer system 105 may also be able to
access various jurisdiction payment schedules, such as juris-
diction payment schedule 130. Again here, while only one
jurisdiction payment schedule 1s 1llustrated, payment com-
puter system 105 may be able to access multiple jurisdiction
payment schedules. Jurisdiction payment schedule 130 may
contain information provided by a jurisdiction that identifies
how various travel performed by vehicles should be taxed.
Jurisdiction payment schedule 130 may be stored in a
database. The database may be maintained at payment
computer system 103, or may be accessible by payment
computer system 103.

The jurisdiction payment schedule 130 may be used to
provide a flexible taxing system. A jurisdiction may be able
to greatly vary what vehicles and/or vehicle operator’s are
taxed and by how much. For example, a jurisdiction may
wish to heavily tax vehicle operators who have been previ-
ously convicted of driving while itoxicated. Accordingly,
the jurisdiction payment schedule 130 may specity that that
tees for using the jurisdiction’s roads are double the amount
for other operators of similar vehicles. Such a jurisdiction
payment schedule 130 may specily specific operators who
are to be taxed the increased rate, or the payment computer
system 105 may separately receive a listing of such opera-
tors and/or may access a database, possibly maintained by a
law enforcement agency, containing such data.

As another example of the flexibility of jurisdiction
payment schedule 130, a jurisdiction may wish to reward
vehicle operators for use of vehicles that are environmen-
tally friendly. For example, as opposed to taxing a vehicle
operator an amount per mile, the jurisdiction may specily
that vehicle operators receive a penny per mile for driving a
tully electric vehicle. As just one more example of the many
possible forms of taxation that may occur using a jurisdic-
tion payment schedule, the amount per mile may vary
depending on the day of the week and the time of day:
driving during a jurisdiction’s rush hours may result 1n
increased fees being charged to the vehicle operator. This
may 1increase the jurisdiction’s collected fees and also
encourage the use of public transportation.

A jurnisdiction payment schedule may also specity a
particular currency. For example, a jurisdiction, such as a
foreign country, may specily that its fees be collected in the
jurisdiction’s home currency. The payment computer system
105 may convert the amount due 1n the jurisdiction’s home
currency to a vehicle operator’s home currency for billing.
The payment computer system 105 may then convert the
amount back to the jurisdiction’s home currency for pay-
ment to the jurisdiction.

Payment computer system 105 may also interact with a
variety of systems that conduct communication between a
vehicle operator and the payment computer system. As
previously noted, a vehicle’s operator may refer to the
vehicle’s driver, owner, or any other person or entity respon-
sible for the vehicle. Such systems may include agent
location 110, website 1135, telephone operator/IVR 120, and
mobile device 127 (for communication through such meth-
ods as SMS text messaging, smartphone applications, and
mobile web-based access to a website). A vehicle operator
may recerve a notification of money being due through any
of these outlets (or through some other outlet, such as a
direct mailing) and/or may provide payment to the payment
computer system through these outlets. Agent location 110
may be a physical location, such as a kiosk or a location
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manned by a clerk, where an operator may provide payment
in person. Such payment may be in the form of cash
provided directly 1nto the kiosk or to the clerk. Following
reception of such cash (or any other payment methods, such
as credit card, debit card, gift card, etc.) the clerk or a kiosk
may notify the payment computer system 105 of the amount
of money that has been received. A vehicle operator may
also interact with payment computer system 105 via website
115. Website 115 may allow a payment to be made in forms
such as check, credit card, debit card, giit card, stored value
card, bank wire, ACH withdrawal, etc.

An operator may also interact with payment computer
system 105 through a telephone operator/IVR (interactive
voice response) 120. A telephone operator may be a person
handling telephone calls at a call center from various vehicle
operators. In conjunction with, or in place of the telephone
operator, an 1nteractive voice response system may be used.
Such an interactive voice response system may allow an
operator to receive notifications and/or provide payment to
the payment computer system 105. An operator may also
interact with payment computer system 105 through a
mobile device 127, which may be a mobile phone, smart
phone, and/or an application residing on a smart phone.
Again here, such a mobile device 127 may allow a vehicle
operator to receirve notifications of payments due, provide
payment, and/or receive a receipt for payments provided to
payment computer system 103.

As previously described, jurisdiction payment schedule
130 may contain information regarding applicable usage
taxes for one or more jurisdictions. FIG. 2 1s a simplified
embodiment of a jurisdiction payment schedule 200 that
illustrates the flexibility of the ways that jurisdictions may
tax various travel. Jurisdiction payment schedule 200 may
be the jurisdiction payment schedule 130 of FIG. 1, or may
represent some other jurisdiction payment schedule. A juris-
diction payment schedule may include information such as
a vehicle type column 2035, a number of axles column 210,
an amount of miles column 215, and/or an amount of money
per mile column 220. The jurisdiction may have varying
usage taxes based on the type of vehicle. Vehicle type
column 2035 may specily whether a vehicle type 1s personal,
such as owned by an individual, or commercial, such as
owned by a corporation. The number of axles column 210
may 1dentily the number of axles a vehicle 1n a particular tax
bracket has. An amount of miles column 215 may be used
to provide different tax rates for vehicles that travel under or
over a certain distance. The final column, amount of money
per mile column 220, identifies the amount of money per
mile due for travel conducted by a vehicle.

For example, row 225 specifies that a personal vehicle
having two axles that has traveled less than 1000 miles in a
month 1n the jurisdiction does not have to pay any taxes per
mile. However, row 230 specifies that the same vehicle, a
personal vehicle with two axles, that travels more than 1000
miles a month must pay five cents per mile. While only a few
categories of how vehicles may be taxed are listed, those
skilled 1n the art will recognize, that vehicles may be taxed
according to many other methodologies. For example, the
amount taxed per mile may vary depending on the fuel
source of the vehicle (e.g., unleaded gasoline, diesel gaso-
line, natural gas, electricity, etc), age of the vehicle, efli-
ciency of the vehicle (e.g., lower taxes for more etlicient
vehicles), etc. Further, while jurisdiction payment schedule
200 1s illustrated as 1n the form of a spreadsheet, similar
information may be stored in many other forms.

Jurisdiction payment schedule 200 may be employed 1n a
method, such as method 300, of receiving and distributing,
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usage tax payments using a payment computer system. FIG.
3 1s a swim diagram of a possible embodiment of a method
for pre-paymentweb of usage taxes. In a pre-payment
scheme, the operator deposits money in a stored value
account. After the operator and/or a vehicle associated with
the operator travels through a junisdiction, money 1s
deducted from the vehicle operator’s stored value account 1n
accordance with the usage taxes of the jurisdictions where
the travel occurred.

At block 305, a vehicle operator may transmit registration
information to the payment system. Such registration infor-
mation may 1dentity who the operator 1s, the operator’s
vehicle or vehicles and/or the operator’s preferred method of
payment. This preferred method of payment may include
identifving whether the vehicle operator wishes to prepay
for usage taxes or to post pay. At block 310, the payment
system, which may include the payment computer system
105 of FIG. 1, may receive and process the registration
information. This registration information may include the
vehicle operator’s preference for prepayment of usage taxes.
At block 315, the operator may transmit payment informa-
tion. This payment information may include the source of
funds the operator 1s prepaying the usage taxes with, such as
an account number. This payment information may also
specily the type of payment the operator wishes to make,
such as money order, money transier, credit, debit, or from
some other prepaid account.

The registration information of block 305 and the pay-
ment information of block 315 may be transmitted to the
payment computer system 105 through any of the outlets
detailed 1 FIG. 1. For example, the operator may provide
the registration information and payment commission in
person at an agent location, such as agent location 110 of
FIG. 1. When a vehicle operator pays at an agent location,
this may allow the operator to prepay usage taxes using cash.
Alternatively, the operator may provide the registration
information via a website and the payment information via
a website such as website 115 of FIG. 1. Similarly, the
registration information and/or the payment information
may be provided via a mobile device, such as mobile device
127, or a telephone operator/IVR system, such as telephone
operators/IVR system 120. At block 320, the payment
information may be received at the payment system. Addi-
tionally, the amount of money associated with the payment
information may be deposited mto a new or pre-existing
stored value account. The account the money 1s deposited
into may be maintained by the same entity that maintains the
payment system. Alternatively, the stored value account may
be maintained by some other entity, such as a third-party
bank.

At block 325, payment confirmation information may be
transmitted to the vehicle operator. This information may be
transmitted to confirm with the vehicle operator that funds
have been successtully stored in the stored value account
and are ready to be used for usage taxes. At block 330, the
payment confirmation may be received. The payment con-
firmation 1nformation may be received through the same
outlet that the vehicle operator sent the registration and
payment information through. Alternatively, the payment
confirmation information may be received through a difler-
ent outlet. For example, the operator may provide the
registration information and payment information through a
website such as website 115 of FIG. 1, but may receive
confirmation of payment through a mobile device, such as
mobile device 127.

At this point, the stored value account may be ready for
use. The vehicle may then travel in or through a first
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jurisdiction. The vehicle operator may personally be driving,
the vehicle, or some other person may drive the vehicle on
behalf of the operator. During or after the vehicle’s travel
through the first junisdiction, travel information may be
transmitted from the first jurisdiction at block 335 to the
payment system. Such information may be transmitted from
a jurisdiction computer system, such as jurisdiction com-
puter system 107 of FIG. 1. A jurisdiction may acquire such
travel information by recerving GPS coordinates from a
vehicle, reading an RFID device on a vehicle, or imaging a
vehicle’s license plate to name only a few examples. This
travel information may be a periodic message stating that the
vehicle 1s currently located 1n the first jurisdiction. In some
embodiments, the travel information indicates the distance
that the vehicle has traveled 1n the first jurisdiction. Also, 1n
some embodiments, the jurisdiction may compile an amount
of travel information for a period of time, such as a month,
betfore transmitting 1t to the payment system. As opposed to
transmitting raw travel information, such as the amount of
time traveled 1n the jurisdiction or the distance traveled in
the jurisdiction, the travel information may specily the
amount of usage taxes due to the first jurisdiction. The travel
information transmitted at block 335 from the first jurisdic-
tion may be received by the payment system at block 340.
After the travel information has been recerved, the payment
system may wait an amount of time before deducting the
amount due to the jurisdiction from the vehicle operator’s
stored value account. Therefore, 1t the first jurisdiction
submits additional travel information requiring more funds
to be deducted from the stored value account, the payment
system may only need to debit the account once.

At block 345, a diflerent jurisdiction, the second jurisdic-
tion, transmits travel information to the payment system. As
those with skill 1n the art will recognize, although only a first
jurisdiction and a second jurisdiction are illustrated, any
number of jurisdictions may transmit travel information to
the payment system. The transmitted travel information
from a second jurisdiction may be in the same format or a
different format from the travel information transmitted
from the first jurisdiction. For example, the first jurisdiction
may transmit travel information 1n the form of miles traveled
within the first jurisdiction. However, the second jurisdic-
tion’s travel information may be in the form of a dollar
amount that the operator owes to the second jurisdiction. At
block 350, the travel information may be received at the
payment system from the second jurisdiction. Again, the
payment system may receive travel mformation in one or

* e

more than one diflerent forms from any number of jurisdic-
tions.

After an amount of time, the travel information received
at the payment system may be used to calculate an amount
due to various jurisdictions at block 355. Such a calculation
may occur on a predetermined basis. For example, the
amount due to jurisdictions may be calculated monthly,
weekly, biweekly etc. A jurisdiction may be able to specily
when amounts due by vehicle operators are calculated and
paid. In some embodiments, the amount due to a jurisdiction
may be calculated in real-time or near real-time as travel
information 1s recerved from the jurisdiction. If travel infor-
mation transmitted from a jurisdiction specifies an amount
due by the operator to the jurisdiction, a calculation may not
be needed. In some embodiments, the payment system may
add an additional fee to the amount due to a jurisdiction from
the vehicle operator as payment for managing the usage tax
collection system. If travel information transmitted from a
jurisdiction contains information such as miles traveled in
the jurisdiction, time spent 1n the jurisdiction, or any other
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information that requires analysis, the jurisdiction payment
schedule, such as jurisdiction payment schedule 130 of FIG.
1, may be accessed. Additionally, other information regard-
ing the vehicle and/or operator may be accessed to deter-
mine the amount owed by the vehicle owner to the juris-
diction. The amount due the junisdiction may vary
depending on whether the operator 1s an 1n-state or out-oi-
state resident, the type of vehicle, and/or the size of vehicle,
to name only a few examples.

As an example only, the travel information transmitted
from the first jurisdiction at block 335 may indicate that the
vehicle traveled 600 miles 1n the first jurisdiction. At block
355, the payment system may access a jurisdiction payment
schedule linked to the first jurisdiction. If necessary, the
payment system may also access stored information regard-
ing the vehicle and/or the vehicle operator. Here, the pay-
ment system may determine from the vehicle operator’s
registration information that the vehicle 1s a two-axle com-
mercial vehicle. IT the junisdiction payment schedule 200 of
FIG. 2 1s the jurisdiction payment schedule of the first
jurisdiction of FIG. 3, based upon the two-axle commercial
vehicle traveling 600 miles, the vehicle operator would owe
the first jurisdiction six dollars (0.01 dollars/mile multiplied
by 600 miles=6 dollars). The calculation of the amount due
to other jurisdictions may be conducted for each jurisdiction
for which travel information was recerved.

At block 360, the amount due to one or more jurisdictions
may be deducted from the stored value account of the
operator. If the stored value accounts are held by a third
party entity, such as a bank, the payment system may
clectronically contact the third party entity to debit the
stored value account. The amount debited from the stored
value account may be one amount to cover the fees due to
multiple jurisdictions, or amounts due to each jurisdiction
may be debited separately. At block 363, receipt or other
notification that an amount has been debited from the stored
value account may be transmitted to the vehicle operator. At
block 370, the operator may receive such a notification.
Such a receiver notification may be transmitted to a mobile
device of the vehicle operator, the operator may be contacted
via telephone, the vehicle operator may receive an e-mail or
a noftification in the mail. As those with skill 1n the art will
recognize, the vehicle operator may be notified 1n numerous
other ways.

Considerable flexibility may be present in how the vehicle
operator 1s notified of amounts debited or to be debited from
his account. For example, a summary may be provided to the
vehicle operator showing the billing period, the vehicle
operator’s 1dentification (e.g., name, address, 1dentifier,
etc.), and the amount due (by jurisdiction and/or 1n total). In
some embodiments, the vehicle operator may be provided a
detailed report instead of, or 1n addition to the summary,
stating data such as: the vehicle operator’s 1dentification, the
billing period, the amount due (by jurisdiction and/or in
total), the amount due per day (by jurisdiction and/or in
total), the total time spent on the road (by jurisdiction and/or
in total), and/or the total mileage traveled (by jurisdiction
and/or 1n total). Other categories may also be possible.
Individual vehicle operators may be able to specily the
information contained in the summary and/or the detailed
report.

I, at block 360, the amount due to various jurisdictions 1s
greater than the amount present 1n the stored value account,
the vehicle operator may be notified to deposit additional
funds 1nto the stored value account. In some embodiments,
the operator may be required during registration provide
credit card, debit card, and/or bank account information.
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This may allow the payment system to deduct additional
funds from the operator when the amount present in the
stored value account 1s insuih

icient to cover all usage taxes
due. Further, the payment system may automatically replen-
ish the stored value account when a threshold minimum
amount of money 1s present in the stored value account.

At block 375, the amount due to the first jurisdiction may
be transferred from the payment system. This may mvolve
the money being transierred from the stored value account
to an account held by the first jurisdiction. Alternatively, this
may involve the payment system sending a check or other
negotiable instrument to the first jurisdiction. Further, the
amount transierred to the first jurisdiction by the payment
system may be for multiple operators. As opposed to making
individual transfers for each vehicle operator, the payment
system may make bulk transfers that include the amount due
for multiple operators to jurisdiction. Such a bulk transfer
may occur on a predetermined basis, such as weekly,
biweekly, monthly, or yearly, etc. In some embodiments,
individual payments are transferred to a jurisdiction for each
vehicle operator. At block 380, the jurisdiction may receive
the amount due from the operator (along with payment for
multiple other operators if the amount transferred from the
payment system 1s a bulk transier).

At block 385, the amount due from the vehicle operator
(or the bulk transier of amounts due from multiple vehicle
operators) may be transmitted to the second jurisdiction.
Such a transfer may occur at the same time as a transfer to
the first jurisdiction or at some other time. For example each
jurisdiction may be able to specity when 1t wishes to receive
payments, such as the first of every month, or weekly. At
block 390, the second jurisdiction may receive the amount
due from the vehicle operator and/or multiple operators 1f
the transier 1s a bulk payment.

Each jurisdiction may be provided with a report on the
amount of fees each i1s due to receive. For example, each
jurisdiction may receive a summary report stating the billing
period, the total amount due to the jurisdiction, and/or the
total amount of payments from vehicle operators accounted
for. A jurisdiction may also receive a more detailed report
stating the billing period, the total amount due to the
jurisdiction, and/or the total amount of payments from
vehicle operators accounted for, and details of each fee due
to 1t (e.g., miles driven by individual vehicle operators,
operator name, 1dentifier, date traveled, etc). Each jurisdic-
tion may be able to specily the specific information 1t wishes
to receive.

Besides a prepaid arrangement, a post pay arrangement
may be possible. As previously described, a vehicle operator
may be given the opportumty to select between prepay of
usage taxes or post-pay usage taxes. Jurisdictions may
specily that usage taxes must be either prepaid or postpaid
to the payment system. FIG. 4 1s a swim diagram of an
embodiment of a method for post-payment of usage taxes.

At block 405, a vehicle operator may transmit registration
information to the payment system. Such registration infor-
mation may identily who the operator 1s, the operator’s
vehicle or vehicles and/or the operator’s preferred method of
payment. This preferred method of payment may include
identifying that the operator wishes to post-pay for usage
taxes. At block 410, the payment system, which may include
the payment computer system 105 of FIG. 1, may receive
and process the registration information.

At block 415, an account may be created for the operator
at the payment system. Such an account may include asso-
cilating a user name, account number, and/or password with
the vehicle operator. The registration information provided
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by the vehicle operator at block 405 may be linked to the
operator account at block 415 at block 420, information
regarding the operator account, such as the account number,
may be received by the vehicle operator. The account
information may be transmitted to the operator by any
means, such as e-mail, text message, telephone, etc. At
blocks 425, 430, 435, and 440 travel information may be
transmitted from various jurisdictions and received by the
payment system. Such travel information may be similar to
the travel mformation described 1n relation to blocks 335
and 345 of FIG. 3. Further, such travel information may be
received and stored by the payment system similarly to the
travel information described 1n relation to blocks 340 and
350 of FIG. 3. As previously detailed, even though only two
jurisdictions are illustrated, the payment system may be
capable of receiving travel information from any number of
jurisdictions. At block 445, calculations similar to the cal-
culations of block 355 of FIG. 3 may be performed.

At block 450, the notification may be sent to the vehicle
operator that an amount of money 1s due to be paid to one
or more jurisdictions. This notification may be 1n the form of
a paper bill mailed to the vehicle operator. Alternatively, the
notification may be sent in the form of an e-mail, text
message, live telephone operator call, voicemail, recorded
message, or any other suitable method of notification. The
notification may include a breakdown of the usage taxes
owed to each jurisdiction that the payment system has
received travel information from. The notification sent to the
vehicle operator may occur periodically. For example, the
notification may be sent monthly or biweekly. At block 455,
the vehicle operator may receive the notification. The
method through which the vehicle operator 1s notified may
have been previously specified by the vehicle operator
during the registration process.

In response to the notification of usage taxes due, the
vehicle operator may transmit payment information to the
payment system at block 460. This may involve the vehicle
operator mailing a check, submitting credit card, debit card,
or stored value account information to the payment system.
This may also involve the vehicle operator paying cash to an
agent of the enfity operating the payment system. For
example, at an agent location, the operator may provide cash
to a kiosk or a clerk along with an account number, and/or
username. At block 465, the clerk or kiosk may verify the
amount of cash receitved and credit the amount received
towards the vehicle operator’s amount due to one or more
jurisdictions. The credit card, debit card, stored value
account information may also be recerved at an agent
location or may be recerved electronically (such as through
a website) or telephonically (such as an IVR system) by the
payment system. The vehicle operator may also stage a
transaction through the website or IVR system. In a staged
transaction, the vehicle operator may indicate that he will
pay a bill at an agent location (possibly using cash). The
vehicle operator may then receive a transaction number from
the website or IVR system. At the agent location, the vehicle
operator may present payment along with the transaction
number to the agent. After whichever method the vehicle
operator uses to pay 1s completed, a payment confirmation
may be transmitted by the payment system at block 470 and
received by the vehicle operator at block 475.

At blocks 480 and 490, the payment system may transier
the amounts due to various jurisdictions. A fee charged by
the enfity operating the payment system may be deducted
from each amount to be transferred to the various jurisdic-
tions as payment for managing the usage tax collection
system. At blocks 4835 and 495, the first jurisdiction and the
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second jurisdiction may receive the respective amounts due
from the vehicle operator. Again, as detailed with regard to
FIG. 3, the amount due transferred to the first and second
jurisdiction may be part of a bulk transfer ol usage taxes
representing payment from multiple vehicle operators. Such
bulk transiers may occur periodically, such as once a month
or once a week. In some embodiments, the amount due for
cach vehicle operator 1s transferred individually to each
jurisdiction.

In some embodiments, rather than various jurisdictions
collecting travel information from vehicles and transmitting
the travel information to the payment system, the payment
system may directly receive travel information from a
vehicle for computation of usage taxes due to various
jurisdictions. For example, the payment system may receive
information via a network (such as network 135) from a
vehicle systems such as GPS system 130, a wireless trans-
mitter 145, and/or RFID device 165 illustrated as part of

vehicle 140 of FIG. 1. FIG. § 1s a swim diagram of an
embodiment of a method 500 for payment of usage taxes
where vehicle location information 1s transmitted to the
payment system from vehicles.

At block 503, registration information may be transmitted
from the vehicle operator to payment system. This registra-
tion information may specilty whether the vehicle operator
prefers to post-pay or prepay usage taxes, biographical data
about the vehicle operator, information about the vehicle
operator’s vehicle, etc. At block 510, this registration infor-
mation may be recerved and processed by the payment
system. For the remainder of method 500 1t will be assumed
that the operator selected post-payment ol usage taxes.
However, those with skill in the art will recognize that a
method involving location information being transmitted
from a vehicle to the payment system 1s not limited to only
post-payment, and other forms of payment, such as pre-
payment involving a stored value account may be used. As
described 1n relation to method 400, at step 5135 an account
associated with the vehicle operator may be created. At
block 520, account information may be received by the
vehicle operator. At block 525, the vehicle may transmit
location information to the payment system. Such location
information may be transmitted via a wireless network, such
as a cellular providers network. The vehicle may have a
global navigation satellite system device (such as a GPS
device) on board. This may allow the vehicle to transmait
location data in the form of coordinates to the payment
system. In some embodiments, the global navigation satel-
lite system device may be used to store location information
locally at the vehicle on a computer-readable storage device.
Periodically, this data may be compiled on board the vehicle
and transmitted to the payment system. For example, instead
of frequently transmitting coordinate data to the payment
system, the vehicle may only transmit information stating
that the previous 100 miles of travel has occurred i a
particular jurisdiction. In some embodiments, the vehicle
may be programmed to regularly transmit location informa-
tion, such as once per minute or hour. In still more embodi-
ments, the vehicle may be able to determine when 1t crosses
jurisdictional borders, and may transmit information to the
payment system 1ndicating when 1t has crossed into another
jurisdiction, and how much travel was within the previous
jurisdiction. Besides location information, a vehicle may be
able to identily the person driving the vehicle, such as
through an mput device, such as mput device 160 of FIG. 1.
Based on identification provided, a different vehicle operator
may be billed for the vehicle’s travel.
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Besides using a global navigation satellite system device,
a RFID device may be used. For example, a jurisdiction may
have devices in place to read RFID tags appearing on
vehicles located at various locations within the jurisdiction.
As those of skill 1in the art will recognize, RFID or a global
navigation satellite system device are only two possible
ways determining where a vehicle has traveled; other meth-
ods may be possible.

At block 530, travel information broadcast from the
vehicle may be received by the payment system. If the travel
information transmitted by the vehicle 1s 1 the form of
coordinate data, the payment system may compile this data
and determine where the vehicle was traveling and whether
the jurisdiction the vehicle was traveling in requires the
payment of usage taxes. Alternatively, if the vehicle trans-
mits travel information indicating such things as the juris-
diction the vehicle has been traveling through and/or the
distance the vehicle has traveled in the jurisdiction, the
payment system may store such information for later cal-
culation of the amount due to the jurisdiction. The payment
system may not proceed to block 545 for a specified amount
of time. For example, the payment system may receive
travel information from the vehicle for a period of a month,
or some other predetermined amount of time, before calcu-
lating the amount due to one or more jurisdictions.

At block 545, the amount due to various jurisdictions that
the vehicle and/or vehicle operator has traveled through may
be calculated. This calculation may be similar to the calcu-
lation performed at block 355 of FIG. 3. At block 550, the
operator may be notified of usage fees being due to various
jurisdictions. Such noftification may be recerved by the
vehicle operator at block 555. Similar to blocks 460 and 4635
of FIG. 4, at blocks 560 and 565, payment information may
be transmitted from the vehicle operator and received by the
payment system. This payment information may include
bank account information or credit card information. Also,
cash may be paid at an agent location. At block 570,
payment confirmation may be transmitted from the payment
system, and received by the operator at block 575.

At block 590, the amount due to various jurisdictions may
be transierred to them. As location information 1s transmit-
ted from vehicles to the payment system (without the
involvement of a jurisdiction computer system), the juris-
dictions may not be aware of the amount owed to them 1n
usage taxes until the usage taxes are recerved from the
payment system. As such, the amount due transierred from
the payment system to various jurisdictions may indicate the
vehicle, vehicle operator, and/or amount of distance traveled
within the jurisdiction. These transiers may be part of a bulk
transier conducted by the payment system to a jurisdiction
on behall of multiple operators. At block 3595, various
jurisdictions may recerve amounts due to them 1n usage fees
from vehicle operators.

FIG. 6 provides a schematic illustration of one embodi-
ment of a computer system 600 that can perform the
methods provided by various other embodiments, as
described herein, and/or can function as the payment com-
puter system, such as payment computer system 105 1n FIG.
1. It should be noted that FIG. 6 1s meant only to provide a
generalized 1llustration of various components, any or all of
which may be utilized as appropriate. FIG. 6, therelore,
broadly illustrates how individual system elements may be
implemented in a relatively separated or relatively more
integrated manner.

The computer system 600 1s shown comprising hardware
clements that can be electrically coupled via a bus 605 (or
may otherwise be 1n communication, as appropriate). The
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hardware elements may include one or more processors 610,
including without limitation one or more general-purpose
processors and/or one or more special-purpose processors
(such as digital signal processing chips, graphics accelera-
tion processors, and/or the like); one or more mput devices
615, which can include without limitation a mouse, a
keyboard and/or the like; and one or more output devices
620, which can include without limitation a display device,
a printer and/or the like.

The computer system 600 may further include (and/or be
in communication with) one or more storage devices 625,
which can comprise, without limitation, local and/or net-
work accessible storage, and/or can include, without limi-
tation, a disk drive, a drive array, an optical storage device,
solid-state storage device such as a random access memory
(“RAM”) and/or a read-only memory (“ROM”), which can
be programmable, flash-updateable and/or the like. Such
storage devices may be configured to implement any appro-
priate data stores, including without limitation, various {ile
systems, database structures, and/or the like.

The computer system 600 might also include a commu-
nications subsystem 630, which can include without limita-
tion a modem, a network card (wireless or wired), an
infra-red communication device, a wireless communication
device and/or chipset (such as an 802.11 device, a WiFi
device, a WiMax device, cellular communication facilities,
etc.), and/or the like. The communications subsystem 630
may permit data to be exchanged with a network (such as the
network described below, to name one example), other
computer systems, and/or any other devices described
herein. In many embodiments, the computer system 600 will
turther comprise a working memory 635, which can 1nclude
a RAM or ROM device, as described above.

The computer system 600 also can comprise software
clements, shown as being currently located within the work-
ing memory 635, including an operating system 640, device
drivers, executable libraries, and/or other code, such as one
or more application programs 645, which may comprise
computer programs provided by various embodiments, and/
or may be designed to implement methods, and/or configure
systems, provided by other embodiments, as described
herein. Merely by way of example, one or more procedures
described with respect to the method(s) discussed above
might be implemented as code and/or instructions execut-
able by a computer (and/or a processor within a computer);
in an aspect, then, such code and/or instructions can be used
to configure and/or adapt a general purpose computer (or
other device) to perform one or more operations 1n accor-
dance with the described methods.

A set of these instructions and/or code might be stored on
a computer readable storage medium, such as the storage
device(s) 625 described above. In some cases, the storage
medium might be incorporated within a computer system,
such as the system 600. In other embodiments, the storage
medium might be separate from a computer system (1.e., a
removable medium, such as a compact disc, etc.), and or
provided 1n an installation package, such that the storage
medium can be used to program, configure and/or adapt a
general purpose computer with the istructions/code stored
thereon. These instructions might take the form of execut-
able code, which 1s executable by the computer system 600
and/or might take the form of source and/or 1nstallable code,
which, upon compilation and/or installation on the computer
system 600 (e.g., using any of a variety of generally avail-
able compilers, installation programs, compression/decoms-
pression utilities, etc.) then takes the form of executable
code.
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It will be apparent to those skilled in the art that substan-
tial variations may be made 1n accordance with specific
requirements. For example, customized hardware might also
be used, and/or particular elements might be implemented 1n
hardware, software (including portable software, such as
applets, etc.), or both. Further, connection to other comput-
ing devices such as network mput/output devices may be
employed.

As mentioned above, 1n one aspect, some embodiments
may employ a computer system (such as the computer
system 600) to perform methods in accordance with various
embodiments of the invention. According to a set of embodi-
ments, some or all of the procedures of such methods are
performed by the computer system 600 in response to
processor 610 executing one or more sequences of one or
more instructions (which might be incorporated into the
operating system 640 and/or other code, such as an appli-
cation program 645) contained 1n the working memory 635.
Such 1nstructions may be read into the working memory 635
from another computer-readable medium, such as one or
more of the storage device(s) 625. Merely by way of
example, execution of the sequences of instructions con-
tained 1n the working memory 635 might cause the proces-
sor(s) 610 to perform one or more procedures of the methods
described herein.

The terms “machine-readable medium” and “computer-
readable medium,” as used herein, refer to any medium that
participates in providing data that causes a machine to
operation 1 a specific fashion. In an embodiment 1mple-
mented using the computer system 600, various computer-
readable media might be involved 1n providing instructions/
code to processor(s) 610 for execution and/or might be used
to store and/or carry such instructions/code (e.g., as signals).
In many implementations, a computer-readable medium 1s a
physical and/or tangible storage medium. Such a medium
may take many forms, including but not limited to, non-
volatile media, volatile media, and transmission media.
Non-volatile media includes, for example, optical and/or
magnetic disks, such as the storage device(s) 625. Volatile
media includes, without limitation, dynamic memory, such
as the working memory 635. Transmission media includes,
without limitation, coaxial cables, copper wire and fiber
optics, including the wires that comprise the bus 605, as well
as the various components of the communication subsystem
630 (and/or the media by which the communications sub-
system 630 provides communication with other devices).
Hence, transmission media can also take the form of waves
(including without limitation radio, acoustic and/or light
waves, such as those generated during radio-wave and
inira-red data communications).

Common forms of physical and/or tangible computer-
readable media include, for example, a tloppy disk, a tlexible
disk, hard disk, magnetic tape, or any other magnetic
medium, a CD-ROM, any other optical medium, punch-
cards, papertape, any other physical medium with patterns of
holes, a RAM, a PROM, and EPROM, a FLASH-EPROM,
any other memory chip or cartridge, a carrier wave as
described hereinafter, or any other medium from which a
computer can read instructions and/or code.

Various forms of computer readable media may be
involved 1n carrying one or more sequences ol one or more
instructions to the processor(s) 610 for execution. Merely by
way ol example, the 1nstructions may initially be carried on
a magnetic disk and/or optical disc of a remote computer. A
remote computer might load the instructions into its
dynamic memory and send the instructions as signals over a
transmission medium to be received and/or executed by the
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computer system 600. These signals, which might be 1n the
form of electromagnetic signals, acoustic signals, optical
signals and/or the like, are all examples of carrier waves on
which 1nstructions can be encoded, in accordance with
various embodiments of the mvention.

The communications subsystem 630 (and/or components
thereol) generally will recerve the signals, and the bus 605
then might carry the signals (and/or the data, instructions,
etc. carried by the signals) to the working memory 633, from
which the processor(s) 605 retrieves and executes the
istructions. The instructions received by the working
memory 635 may optionally be stored on a storage device
6235 either betfore or after execution by the processor(s) 610.

It should be noted that the methods, systems, and devices
discussed above are intended merely to be examples. It must
be stressed that various embodiments may omit, substitute,
or add various procedures or components as appropriate. For
instance, 1t should be appreciated that, 1n alternative embodi-
ments, the methods may be performed in an order different
from that described, and that various steps may be added.,
omitted, or combined. Also, features described with respect
to certain embodiments may be combined 1n various other
embodiments. Ditferent aspects and elements of the embodi-
ments may be combined in a similar manner. Also, 1t should
be emphasized that technology evolves and, thus, many of
the elements are examples and should not be mterpreted to
limit the scope of the mvention.

Specific details are given in the description to provide a
thorough understanding of the embodiments. However, 1t
will be understood by one of ordinary skill in the art that the
embodiments may be practiced without these specific
details. For example, well-known circuits, processes, algo-
rithms, structures, and techniques have been shown without
unnecessary detail 1n order to avoid obscuring the embodi-
ments. This description provides example embodiments
only, and 1s not intended to limit the scope, applicability, or
configuration of the invention. Rather, the preceding
description of the embodiments will provide those skilled 1n
the art with an enabling description for i1mplementing
embodiments of the invention. Various changes may be
made 1n the function and arrangement of elements without
departing from the spirit and scope of the invention.

Also, 1t 1s noted that the embodiments may be described
as a process which 1s depicted as a tlow diagram or block
diagram. Although each may describe the operations as a
sequential process, many of the operations can be performed
in parallel or concurrently. In addition, the order of the
operations may be rearranged. A process may have addi-
tional steps not included in the figures. Furthermore,
embodiments of the methods may be implemented by hard-
ware, software, firmware, middleware, microcode, hardware
description languages, or any combination therecof. When
implemented 1n software, firmware, middleware, or micro-
code, the program code or code segments to perform the
necessary tasks may be stored in a computer-readable
medium such as a storage medium. Processors may perform
the necessary tasks.

Having described several embodiments, 1t will be recog-
nized by those of skill in the art that various modifications,
alternative constructions, and equivalents may be used with-
out departing from the spirit of the mnvention. For example,
the above elements may merely be a component of a larger
system, wherein other rules may take precedence over or
otherwise modily the application of the invention. Also, a
number of steps may be undertaken before, during, or after
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the above elements are considered. Accordingly, the above
description should not be taken as limiting the scope of the
invention.
What 15 claimed 1s:
1. A method for collecting and allocating road use fees,
comprising;
recerving, by a vehicle-based system using an 1nput
device of the vehicle, driver mput i1dentifying a {first
driver as the driver of a vehicle 1n a first jurisdiction;
periodically determining a current position of the vehicle
using a global navigation satellite system of the
vehicle;
determiming, by the vehicle-based system, using the
global navigation satellite system of the vehicle, when
the vehicle has crossed a jurisdictional border exiting
the first jurisdiction;
in response to the determination that the vehicle has
exited the first jurisdiction:

(a) determining, by the vehicle-based system, a first
distance that the vehicle has traveled within the first
jurisdiction;

(b) 1dentifying a first jurisdiction computer system
associated with the first jurisdiction; and

(c) transmitting, by the vehicle-based system, first data
including the first distance that the vehicle has trav-
eled within the first jurisdiction and the identity of
the first driver of the vehicle 1n the first jurisdiction,
to the first jurisdiction computer system associated
with the first jurisdiction;

recerving, at the first jurisdiction computer system asso-
ciated with the first jurisdiction, the first data transmut-
ted from the vehicle indicating the first distance the
vehicle has traveled within the first jurisdiction and the
identity of the first driver of the vehicle in the first
jurisdiction;

calculating, by the first jurisdiction computer system, a
first road use fee due to the first jurisdiction based on
the 1dentity of the first driver of the vehicle and a first
road use fee schedule associated with the first jurisdic-
tion;

receiving, by the vehicle-based system using the input
device of the vehicle, dnver input 1dentifying a second
driver as the driver of the vehicle 1n a second jurisdic-
tion;

determining, by the vehicle-based system, using the
global navigation satellite system of the vehicle, when
the vehicle has crossed a jurisdictional border exiting
the second jurisdiction;

in response to the determination that the vehicle has
exited the second jurisdiction:

(a) determining, by the vehicle-based system, a second
distance that the vehicle has traveled within the
second jurisdiction;

(b) 1dentifying a second jurisdiction computer system
associated with the second jurisdiction, wherein the
second jurisdiction computer system 1s diflerent
from the first jurisdiction computer system; and

(c) transmitting, by the vehicle-based system, second
data including the second distance that the vehicle
has traveled within the second jurisdiction and the
identity of the second driver of the vehicle in the
second jurisdiction, to the second jurisdiction com-
puter system associated with the second jurisdiction;

recerving, at the second jurisdiction computer system
associated with the second jurisdiction, the second data
transmitted from the vehicle indicating the second
distance the vehicle has traveled within the second
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jurisdiction and the identity of the second driver of the
vehicle 1n the second jurisdiction;

calculating, by the second jurisdiction computer system, a

second road use fee due to the second jurisdiction based
on the i1dentity of the second driver of the vehicle and
a second road use fee schedule associated with the
second jurisdiction;

periodically transmitting, by the vehicle-based system,

where the vehicle has traveled to a payment computer
system, but wherein the vehicle-based system 1s con-
figured not to transmit actual location data correspond-
ing to the vehicle to the first jurisdiction or the second
jurisdiction computer system;

receiving, at the payment computer system, an indication

of the first road use fee from the first jurisdiction
computer system and an 1ndication of the second road
use fee from the second jurisdiction computer system;
deducting, by the payment computer system, from a
stored value account associated with at least one of the
vehicle, the first driver, or the second driver, at least the
first road use fee and the second road use fee; and

transferring, by the payment computer system, the first
road use fee to the first jurisdiction and the second road
use fee to the second jurisdiction.

2. The method of claim 1, turther comprising;:

providing, by the payment computer system, a party

associated with the stored value account with an option
for funding the stored value account or receiving a bill
for road use after travel by the vehicle has occurred,
wherein the option 1s provided before tunds are allo-
cated to the stored value account.

3. The method of claim 1, wherein the fees due to at least
one of the first jurisdiction or the second jurisdiction are
respectively based on a criminal record of the first driver and
the second driver.

4. The method of claim 1, wherein a timing of periodically
transmitting the data indicating where the vehicle has trav-
cled to the payment computer system 1s based on an incre-
ment of distance traveled.

5. The method of claim 1, wherein transferring the first
road use fee or the second road use fee comprises transier-
ring an indication of a party associated with the stored value
account or the vehicle.

6. The method of claim 1, wherein a road use fee
transierred to at least one of the first jurisdiction or the
second jurisdiction 1s part of a periodic bulk payment to a
jurisdiction of road use fees for multiple parties.

7. The method of claim 1, wherein the stored value
account 1s linked to at least one of the first driver or the
second driver.

8. The method of claim 1, wherein the stored wvalue
account 1s linked to the vehicle.

9. The method of claim 1, wherein the first road use fee
schedule 1s based on a number of axles.

10. The method of claim 1, wherein the first road use fee
schedule 1s based on a vehicle type.

11. The method of claim 1, further comprising:

determining a first mobile device associated with the first

driver of the vehicle within the first jurisdiction;
in response to determining that the vehicle has exited the
first jurisdiction, transmitting first road use fee data to
the first mobile device associated with the first driver:

determining a second mobile device associated with the
second driver of the vehicle within the second juris-
diction; and
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in response to determining that the vehicle has exited the
second jurisdiction, transmitting second road use fee
data to the second mobile device associated with the
second driver.

12. A system for collecting and allocating road use fees,

the system comprising:

a vehicle-based system comprising:
an 1nput device;

a global navigation satellite system;

a vehicle:

a processing unit; and

a computer readable medium having stored thereon
instructions that, when executed by the processing
unit, cause the vehicle-based system to:
receive, via the mput device, driver input identifying,

a first driver as the driver of the vehicle 1n a first

jurisdiction;

periodically determine a current position of the
vehicle using the global navigation satellite sys-
tem of the vehicle;

determining, using the global navigation satellite
system, when the vehicle has crossed a jurisdic-
tional border exiting the first jurisdiction;

in response to determining that the vehicle has exited
the first jurisdiction:

(a) determining a first distance that the vehicle has
traveled within the first jurisdiction;

(b) identifying a first jurisdiction computer system
associated with the first jurisdiction; and

(¢) transmitting first data including the first dis-
tance that the vehicle has traveled within the
first jurisdiction and the identity of the first
driver of the vehicle 1n the first jurisdiction, to
the first jurisdiction computer system associated
with the first jurisdiction;

receiving, via the input device, driver iput 1denti-
tying a second driver as the driver of the vehicle
in a second jurisdiction;

determining, using the global navigation satellite
system, when the vehicle has crossed a jurisdic-
tional border exiting the second jurisdiction; and

in response to determining that the vehicle has exited
the second jurisdiction:

(a) determining a second distance that the vehicle
has traveled within the second jurisdiction;

(b) 1dentifying a second jurisdiction computer
system associated with the second jurisdiction;
and

(¢) transmitting second data including the second
distance that the vehicle has traveled within the
second jurisdiction and the i1dentity of the sec-
ond driver of the vehicle 1n the second jurisdic-
tion, to the a second jurisdiction computer sys-
tem associated with the second jurisdiction; and

periodically transmitting where the vehicle has trav-
cled to a payment computer system, but wherein
the vehicle-based system 1s configured not to
transmit actual location data corresponding to the
vehicle to the first jurisdiction or the second
jurisdiction computer system;

a first jurisdiction computer system associated with a first
jurisdiction, the first jurisdiction computer system com-
prising:

a communication interface configured to enable the first
jurisdiction computer system to interface with one or
more vehicles:

a processor; and
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a computer readable medium having stored thereon
instructions that, when executed by the processing
unit, cause the first jurisdiction computer system to:
recerve the first data transmitted from the vehicle
indicating the first distance the vehicle has trav-
cled within the first jurisdiction and the identity of
the first driver of the vehicle 1n the first jurisdic-
tion; and

calculate a first road use fee due to the first jurisdic-
tion based on the identity of the first driver of the
vehicle and a first road use fee schedule associated
with the first jurisdiction;
a second jurisdiction computer system associated with a
second jurisdiction, the second jurisdiction computer
system comprising;:
a communication interface configured to enable the
second jurisdiction computer system to interface
with one or more vehicles;
a processor; and
a computer readable medium having stored thereon
instructions that, when executed by the processing
unit, cause the second jurisdiction computer system
to:
recerve the second data transmitted from the vehicle
indicating the second distance the vehicle has
traveled within the second jurisdiction and the
identity of the second drniver of the vehicle i the
second jurisdiction; and

calculate a second road use fee due to the second
jurisdiction based on the identity of the second
driver of the vehicle and a second road use fee
schedule associated with the second jurisdiction;
and
a payment computer system comprising;
a communication interface configured to enable the
second jurisdiction computer system to interface
with one or more jurisdiction computer systems;
a processor; and
a computer readable medium having stored thereon
instructions that, when executed by the processing
unit, cause the payment computer system to:
recerve an indication that funds have been received
from a party, wherein the party i1s responsible for
operation of the vehicle;

recerve a stored value account identifier from the
party:

allocate at least a portion of the received funds to a
stored value account linked to the stored value
account 1dentifier;

deduct from the stored value account associated with
the party, at least the first road use fee and the
second road use fee; and

transier the first road use fee to the first jurisdiction
and the second road use fee to the second juris-
diction.

13. The system for collecting and allocating road use fees
of claim 12, wherein the vehicle-based system 1s further
configured to:

in response to determining that the vehicle has exited the
first jurisdiction, determining a first amount of time that

the vehicle spent 1n the first jurisdiction;

transmit the first amount of time that the vehicle spent 1n
the first jurisdiction to the first jurisdiction computer
system:
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in response to determining that the vehicle has exited the
second jurisdiction, determining a second amount of
time that the vehicle spent 1 the second jurisdiction;
and

transmit the second amount of time that the vehicle spent

in the second jurisdiction to the second jurisdiction
computer system.

14. The system for collecting and allocating road use fees
of claim 12, wherein the first road use fee schedule further
specifies different road use fees associated with different
times of day for driving within the first jurisdiction, and
wherein the second road use fee schedule further specifies
different road use fees associated with different times of day
for driving within the second jurisdiction.

15. The system for collecting and allocating road use fees
of claim 12, wherein the vehicle-based system 1s further
configured to:

determine a first mobile device associated with the first

driver of the vehicle within the first jurisdiction;
transmit {irst road use fee data to the first mobile device
associated with the first driver, 1n response to deter-
mining that the vehicle has exited the first jurisdiction;
determine a second mobile device associated with the
second driver of the vehicle within the second juris-
diction; and
transmit second road use fee data to the second mobile
device associated with the second driver, in response to
determining that the vehicle has exited the second
jurisdiction.

16. The method of claim 1, wherein:

prior to the determination that the vehicle has exited the

first jurisdiction, the vehicle-based system:

receives, from the first jurisdiction computer system,
periodic requests to determine to location of the
vehicle within the first jurisdiction; and

responds to the periodic requests from the first juris-
diction computer system to confirm the location of
the vehicle within the first jurisdiction; and

prior to the determination that the vehicle has exited the

second jurisdiction, the vehicle-based system:
receives, from the second jurisdiction computer sys-
tem, periodic requests to determine to location of the
vehicle within the second jurisdiction; and
responds to the periodic requests from the second juris-
diction computer system to confirm the location of the
vehicle within the second jurisdiction.

17. The method of claim 1, wherein each of the first
jurisdiction computer system and the second jurisdiction
computer system are configured to calculate road usage fees
due to a physical jurisdiction separately based on a plurality
ol jurisdiction-specific road usage rate factors, including:

(a) the distance that the vehicle was driven within the

physical jurisdiction;

(b) the time that the vehicle was within the physical

jurisdiction;

(c) a number of axles of the vehicle;

(d) the type of the vehicle;

(¢) the fuel source of the vehicle; and

(1) a criminal record of a driver the vehicle within the

physical jurisdiction.

18. A system for collecting and allocating road usage data,
the system comprising:

a vehicle-based system comprising:

an 1nput device;

a vehicle:

a global navigation satellite system;
a processing unit; and
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a computer readable medium having stored thereon
instructions that, when executed by the processing
unit, cause the vehicle-based system to:
receive, via the iput device, driver input identifying
a first driver as the driver of the vehicle 1n a first
jurisdiction;

determine, using the global navigation satellite sys-
tem, when the vehicle has crossed a jurisdictional
border exiting the first jurisdiction;

determine a first distance that the vehicle has trav-
cled within the first jurisdiction, in response to the
determination that the vehicle has exited the first
jurisdiction;

identily a first jurisdiction computer system config-
ured to recerve data from the vehicle-based system
via a cellular network, wherein the first jurisdic-
tion computer system 1s associated with the first
jurisdiction and configured to receive data relating,
to travel by the vehicle within the first jurisdiction;

transmit first data including the first distance that the
vehicle has traveled within the first jurisdiction
and the 1dentity of the first driver of the vehicle 1n
the first jurisdiction to the first jurisdiction com-
puter system;

receive, via the iput device, driver input identifying
a second driver as the driver of the vehicle 1n a
second jurisdiction;

determine, using the global navigation satellite sys-
tem, when the vehicle has crossed a jurisdictional
border exiting the second jurisdiction;

determine a second distance that the vehicle has
traveled within the second junisdiction, in
response to the determination that the vehicle has
exited the second jurisdiction;

identily a second jurisdiction computer system, the
second jurisdiction computer system different
from the f{first jurisdiction computer system,
wherein the second jurisdiction computer system
1s associated with the second jurisdiction and
configured to receive data relating to travel by the
vehicle within the second jurisdiction;

transmit second data including the second distance
that the vehicle has traveled within the second
jurisdiction and the identity of the second driver of
the vehicle i the second jurisdiction, to the sec-
ond jurisdiction computer system;

a plurality of jurisdiction computer systems, including at
least the first junisdiction computer system and the
second jurisdiction computer system, each of the plu-
rality of jurisdiction computer systems associated with
a corresponding physical jurisdiction, and each juris-
diction computer systems comprising:

a communication interface configured to enable the
jurisdiction computer system to intertace with one or
more vehicles;

a processor; and

a computer readable medium having stored thereon
instructions that, when executed by the processing
unit, cause the jurisdiction computer system to:
recerve data transmissions from a plurality of mobile

systems associated with particular vehicles,
including the wvehicle-based system, said data
transmissions including data indicating a distance
that the particular vehicle has traveled within the
physical jurisdiction corresponding to the jurisdic-
tion computer system, and data identifying a
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driver the particular vehicle within the physical

jurisdiction corresponding to the jurisdiction com-

puter system:;

retrieve a road usage fee schedule associated with the
physical jurisdiction corresponding to the jurisdic-
tion computer system;

calculate a road usage fee due to the physical juris-
diction based on the identity of the second driver
of the vehicle and a second road use fee schedule
associated with the second jurisdiction; and

transmit data including the calculated road usage
tees due to the physical jurisdiction, to a payment
computer system,

wherein each of the plurality of jurisdiction com-
puter systems 1s configured to calculate the road
usage fees due to a physical jurisdiction separately
based on a plurality of jurisdiction-specific road
usage rate factors, icluding:

(a) a distance that the vehicle was driven within
the physical jurisdiction;

(b) a time that the vehicle was within the physical
jurisdiction;

(c) a number of axles of the vehicle;

(d) a type of the vehicle;

() a fuel source of the vehicle; and

(1) a criminal record of a driver the vehicle within
the physical jurisdiction;

a payment computer system comprising:

a communication interface configured to enable the
payment computer system to interface with the plu-
rality of jurisdiction computer systems;

a processor; and

a computer readable medium having stored thereon
instructions that, when executed by the processing
unit, cause the payment computer system to:
receive data transmissions from the plurality of juris-

diction computer systems, including the first juris-

diction computer system and the second jurisdic-
tion computer system, each data transmission
including data identifying a calculated road usage
fee due to a physical jurisdiction, data identifying

a vehicle, and data identitying a vehicle operator

associated with the calculated road usage fee;

determine a stored value account associated with the
vehicle 1dentifier;

determine whether the amount 1n the stored value
account 1s suflicient to cover the calculated road
usage fee;

in response to determining that the amount 1n the
stored value account 1s isuilicient to cover the
calculated road usage fee:

(a) deduct the calculated road usage fee from the
determined stored wvalue account associated
with the vehicle identifier; and

(b) transmit the road usage fees deducted from the
stored value account to the corresponding juris-
diction computer system; and

in response to determining that the amount in the
stored value account 1s insuflicient to cover the
calculated road usage fee:

(a) determine payment account information asso-
ciated with the vehicle operator;

(b) determine a mobile device associated with the
vehicle operator;

(c) transmit a notification of payment due to the
mobile device associated with the wvehicle
operator;
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(d) receive a payment confirmation from the
mobile device associated with the vehicle
operator;

(¢) 1n response to receiving the payment confir-
mation from the mobile device associated with
the vehicle operator, process payment of the
calculated road usage fee from the determined
payment account information associated with
the vehicle operator;

(1) transmit a payment receipt to the mobile device
associated with the vehicle operator; and

(g) transmit the road usage fees processed via the
payment account information associated with
the vehicle operator, to the corresponding juris-
diction computer system;

one or more mobile devices, each comprising:
a display screen;
an input device;
a processor; and
a computer readable medium having stored thereon
instructions that, when executed by the processing
unit, cause the mobile device to:
recerve a notification of payment due for a calculated
road usage fee, from the payment computer sys-
tem;
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output, via the display screen, a user mterface indi-
cating the noftification of payment due for the
calculated road usage fee;

receive, via the input device, a payment confirmation
from a user;

transmit data corresponding to the payment confir-
mation to the payment computer system;

receive a payment receipt from the payment com-
puter system; and

output the payment receipt via the display screen,

wherein the vehicle-based system 1s further con-
figured to:

periodically determine a current position of the vehicle

using the global navigation satellite system of the
vehicle; and

periodically transmit data indicating where the vehicle

has traveled to the payment computer system,

wherein the vehicle-based system 1s configured not to

transmit actual location data corresponding to the
vehicle to any of the plurality of jurisdiction com-
puter systems, including the first jurisdiction com-
puter system or the second jurisdiction computer
system.
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